Dominant-negative action of disease-causing gonadotropin-releasing hormone receptor (GnRHR) mutants: a trait that potentially coevolved with decreased plasma membrane expression of GnRHR in humans.
Loss of function by 11 of 13 naturally occurring mutations in the human GnRH receptor (hGnRHR) was thought to result from impaired ligand binding or effector coupling, but actually results from receptor misrouting. Homo- or heterodimerization of mutant receptors with wild-type (WT) receptors occurs for other G protein-coupled receptors and may result in dominant-negative or -positive effects on the WT receptor. We tested the hypothesis that WT hGnRHR function was affected by misfolded hGnRHR mutants. hGnRHR mutants were found to inhibit the function of WT GnRHR (measured by activation of effector and ligand binding). Inhibition varied depending on the particular hGnRHR mutant coexpressed and the ratio of hGnRHR mutant to WT hGnRHR cDNA cotransfected. The hGnRHR mutants did not interfere with the function of genetically modified hGnRHRs bearing either a deletion of primate-specific Lys(191) or the carboxyl-terminal tail of the catfish GnRHR; these show intrinsically enhanced expression. Moreover, a peptidomimetic antagonist of GnRH enhanced the expression of WT hGnRHR, but not of genetically modified hGnRHR species. The dominant-negative effect of the naturally occurring receptor mutants occurred only for the WT hGnRHR, which has intrinsic low maturation efficiency. The data suggest that this dominant negative effect accompanies the diminished plasma membrane expression as a recent evolutionary event.